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[57] ABSTRACT 

A digital vidoocassette is provided having omgoedc storage 
means foT digitally storing compressed video and audio data 
and interface means for converting the stored data to analog. 
The converted data is played back through ao audio-visual 
playback device, such as a vidcocassettc recorder. Subscrib- 
ing means are provided for obtaining infonnation and for 
ordering movies and programs over a conununications link 
or cellular network. The received progranmiing can be 
downloaded onto the magnetic storage means for viewing at 
any time or played back instantly. 

17 Claims, 3 Drawing Sheets 
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VIDEOCASSETTE DEVICE WITH DIGITAL Available fonnats for conqwcssed video include the com- 

STORAGE AND VIDEOTAPE LOOP FOR pact disk (CD), User disk (LD), and iL, with the latter being 

ANALOG PLAYBACK higjiest infonnation density qjtical record and playback 

format available. These three formats stcre thousands and 

FIELD OF THE INVENTION 5 even millions of compressed data bits on a small amount of 

Represent invention is an apparatus for storing digitized. surf a« area. A Ught^^mittin^^ diode or a laser is us«l to sc^ 

audio-^ual data^particularlyTd^tal videocassette whidi the surface area and read the compressed data bits. Hence. 

containtSSgnetic^eTS^^s^^ *ese formats are usually referred to as optical formats, 

.visaal'data and having means for playingrback;Ac stored^ The invention disclosed herein stores digitized and com- 

datr^UhS^by intafadng=withraa,audio-visual=pl^^^ pressed audio-visual data and has means for playing back 

device, such as a videocassrtte reccrdcr. or by having a the stored data in analog format either by interfacing with a 

Wt-in playbadc dcvice.rThe present invention further cott- playback device, such as a videocassette recOTder (VCR), 

tains subscribing means for obtaining information and for Additionally, one embodiment of the present invention has 

ordering movies and programs over a communications link subscribing means for communicating with a distribution 

or cellular network. ceata for accessing and receiving digital information rq>- 

resenting video presentations cr other iofoimation from a 

BACKGROUND OF THE INVEhJTION database at the distribution center. 

Ever since the introduction of the VHS and BcUanax SUMMARY OF THE INVENTION 
video analog fcsmats in the 1970s, the home video mark^ 

has grown exponentially. Consumer home video electronics ^ xhe present invention is a digital^videocasscttc-having' 

have reached almost every household in the United States m^6iy«st<vage,ineans'foT'massive^storage:of=coiDpressed,. 

and in many other countries. This widespread consumer ^digitized^audio-visual.data and interface meanSc for playing 

acceptance led to the introduction of iH-e-recorded commcr- back the stored data in"analog fonna|*rough^^n^ 

dal motion pictures on video analog formats suitable for videocassette recordcr-(yGR).-In^ddifioh, the digital vid- 

home viewing and the sale of blank videocassettes for home ^ cocassette has subscril»ngcmeanS::for downloading frona a^ 

recOTding. distributlon=center^conipressed:^digital^data^rq3rescntihg 

Typically, a VHS videocassette contains enough magnetic audioWsual information.^such a^^^g^jnd^otherju^ 

tape to record up to six hours of audio-visual data. The soal.progcams.^^ 

six-hour limitation is due to the limited amount of tape that ^ xhe increased functionality of the present invention is 

the videocassette can house and the limited amount <^ similar to the digital and optical fonnats played by contact 

analog information storablc onto the surface of the tape. diskor laser disk players including instantaneous transfer to 

However, a magnetic memory disk used for storing digitized poij^ an audio or video segment and very high quality 

data, such as a hard disk in^personal computer, has a much playback and stop motion effects. However, the present 

greater stcaTajgc^CTpaSty and can store many more hours of invention plays back the stored digitized data in analog 

audio-visual play than an analog t^. f<nmat via a conventional VCR to forego the necessity of 

A major reason there is increaspd storage in a hard disk is customized playback equipment 

due to advances in digital data compression tedmology. For Further features of the invention, its nature, and various 

example, a two-hour digitized naovie suitaWe for display on advantages will be more apparent from the accon4)anying 

a typical television frame containing approximatdy 525x ^ drawings and the following detailed description of the 

525 pixels with a 24 bits/pixel color resolution requires invention, 
about 3 gigabytes of memcvy without data concession. 

With digital data compression, the amount of memory for BRIEF DESCRffTION OF THE DRAWINGS 

the same movie may be about 1 gigabyte, ft is foreseeabte ^0. 1 is a schematic diagram of a top view of the digital 

that the amount of memory wiU substantially decrease with ^5 yidcocassette of the present invention; 



continued advances in digital processing and compression 



FIG. 2 is a block diagram of the invention connected via 



technoloffv. * * " « — 

6/ . . . . . ^ a communications network to a video server at a cable 

Digital daU compression minimizes bits rcpresentmg ^ ^w^Iod^ 

information and is classified as lossless or lossy. Wth neaoeno, ana * ^ ^, . . . 

lossless compression, original data is lecovaed flawlessly, 30 J^^'l'' a perspective view o the digital >^dcocass^ 

while lossybompression creates arors in the data. TTius, bcmg slidingly engaged with a top-Ioadmg videocassette 

original data cannot be reconstructed perfectly. However, recorda:. 

ttiis docs not mean that the original data is conveyed DESCRIPnON OF THE PREFERRED 

incoirectly. EMBODIMENTS 

TWo popular techniques for performing data compression 55 

are known as vector quantization and discrete cosine trans- The digital videocassette of the present invention, as 

form with scalar quantization. Vector quantization replaces shown schematicaUy by FIG. 1, includes optical or magnetic 

me exact value of a pixel with the nearest value horn a storage means, interface means, a nd suteoibing means/The^ 

limited set; therefore, it is lossy. Rounding numbers to the digital-videocassettriO stores digitized=audio-visual data 

nearest value is a form of quantization itself— scalar quae- 60 and.is^igned.far-intcifacing.with.a=conventional=video-- 

tization. Vector quantization extends one^dimensional scalar ^^rtte.recorder (VCR) or^a^y^ c^pjay^^ 

quantization by operating 00 multi-dimensional vectors. .playing ba^ttejtorccU^rn^ 

Discrete cosine transform c^tes on the assumption that presSt invention contains a^^m playback^dc^^^ 

neighboring pixels are fairly similar. This technique elimi- as the pl^back head of a VCR, for direct playback through 

nates inter-pixel redundancy and only represents compo- 6S a.teleyision"Sct=^ 

ncnts that contribute Ac greatest to the overall inaage; Tlie^pti^ or magnetic storage naeans includes an optical^ 

therefore, it is lossy. ot a ma gnetic st gragomedium^ll which is generally similar 
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^tp a:hard:(lisk:drive'of-a'persooal=Goiiiputer.-The iotetface and utilized by the present inventioD is Moving Picture 

means includes a contact head 14 to transfer data convened Experts Group (MPEG). MPEQ video data compression 

from digital to analog onto a tape loop 16. The tape loop 16 technology makes it possible to deliver video entertainment 

is similar to conventional analog videotapcThet^ loop 16 at Oie CD standard data rates which range from 12 to 2J 

feeds the converted data to a contact head of a playback 3 MUts/sec. Fiutfaer MPEG developments sq>port data rates 

device 20. The playback mefliod of die presentjnvcntion is of up to 8 MWts/scc. These high data rates are capable of 
flmhcr described bdow. Tte sflbSc^ means-which is^ supplying broadcast-quality video at resolutions of 576 lines 

eiA« a data_d««vMoad^^ W by 720 pixeU at 25 frames per second {fps) and 480 lines by 

modem or al«jflt-m inod«m i|jiscd to dow^^ 720 pixels at 30 fps. By using MPEG t«±nology encoding 

^'7^ '"^ f^rTT-^^^-^''*^'^*^^ >o d««>Oi^ 0^ VProLmatSy 5.6 Mbits/seclhe presenl 

ufonnation' directly from a dislribution center^or'^a video' . ~r^~T. . , ' , ^. .. 

serverat rcahk.hM«iend, shownby HG. 2, onto thc:opticaie^ """^"^f achieves hroadcast-resohiUon video through an 

ormagnetic stora^m^um.l2 of the digiS videScaSk^ ^ J"**"* 'i^^- 

10.^ '--^^^-^^ ' — ' In a preferred embodiment, the apparatus accotrdiog to flie 

A video server is very similar to a coitqxjting server in that F^^ent inventioo is housed in a housing havii^ dimensions 
it is a-storage^acoess device shared by many uscis; With a ®^ * standard VHS cassette. Thus, the ^aratus interfaces 
vidco-sovcx. howcv^uscxs aic enabled both to access with a VCR as would any VHS cassette, e.g., by being 
stored video content and then have part of that deHvcred slidingly engaged with the VCR's videocassctte slot (front- 
over a local OT wide area netwoik. The digitally encoded loading VCR) or h<ridcr (top-loading VCR), as shown by 
video at a video server is retained in a high capacity ^- *® button is pressed a few seconds of 
hierarchical system with the priority content stored on a fast ^ ^ digitized data is converted to analog by means of a 
random access media sudi as a magnetic disk. ^ converter wifliin controller logic board 22, 

With refffence to FIG. 2. selection and switching equip. transfar«l to the tape lopp 16. If the data is stored in a 

mcnt 34 at the cable headend 36 of a wide orlocal area combed fwmat. then it is decompressed before it is 

networic directs the selected i^ogramming to a combine 38 ^^^'^^^^^ analog, 

which dcUvcTs the programming to the subscriba. A com- With reference to HG. 1. the converted analog data is 

puter 4# controls the combiner 38 via data conmuinications transfaicd and recorded onto the tape loop 16, During 

equipment 42, as wcU as the selection and switching equip- playback, the t^ loop 16 continuously rotates and passes 

ment 34. along the playback device' s contact head 20 which reads the 

The data download port 18 having a modem is used to y> analog infocmation. The recorded analog data is instanta- 

communicate with the video server, via addressable con- neously erased from the tape loop 16 after it has been read 

verier and data communications cqulpmwit 44, for receiving playback head. The t^ loop 16 then passes through 

a prefaied program and viewing the program simulta- magnetic storage to tape contact head 14 where it is 

oeously. However, the user can opt to download die incom- re-iccordcd with additional data. 

ing program onto the magnetic storage medium 12 and view ^5 The digital videocassette 10 has a thin control cable or a 
it at a later time. To save memcsy space, the incoming wireless fcHm of remote. e.g., an infrared sensor, that fimc- 
program can be digitally compressed by a magnetic medium tions with the control port 24 to allow the tape loop 16 to be 
controller logic )x>ard 22, which includes an analog to digital rewound, fast-forwarded, stop-actioncd, etc. or to command 
converter and programmable hardware, and stored onto the the magnetic storage medium 12 to record an incoming 
magnetic storage medium 12. ^ program. Acocvding to the remote commands received by 
The data port 18 receives the incoming data from the ^ control port 24 and electrically transmitted to the mag- 
video server and forwards the data to the controller logic netic medium controller logic board 22 via a control wire 25. 
board 22 via data line 19. If fee data input is analog, the the nwgnetic storage mcdiuin 12 is rewound, fast-forwarded, 
controller logic board 22 converts the data to digital. Iht ^ stopped. The deconqiFession and conversion of the stcHcd 
controller logic board 22 includes the algraithm fcr per- 45 instantaneously witfiin the magnetic medium 
forming data compression within the programmable hard- controller logic board 22 as the remote commands arc 
ware. The compressed digital data is then reUyed and stored received and translated to provide a real-time viewing 
onto the magDctic storage medium 12. The subscriber may response. 

choose to view the stcved program at any time. If the Viewer control during playback is adiieved by having the 

subscriber desires to view the incoming program as it is 50 controller logic board 22 sense the motion oftwo spindles 26 

received from the video server, then the jH^ogram is trans- and 28. This is acconq>lished by having two sensors 50 and 

feired &om the controller logic board 22 directly to the 32 relay information regarding the motion of the spindles 26 

contact head 14. However, the subscriber can both record and 28 to the controller logic board 22. One sensor 30 is 

and view the incoming program by providing conunands to electrically coupled to &e right ^indle 26 and the other 

the digital videocassette 10 through a control port 24. 33 sensor 32 to the left spindle 28. U the riglit spindle 26 Is 

The advantageous features of die present invention rotating at greater than playback speed, then it b a cue to the 

include: user capabilities to have several movies or pro- logic iMard 22 that the user has triggered the fast forward 

grams downloaded into a single videocassette due to the function of the VCR; the digital videocassctte 10 is fast- 

inq>lerDentationofdatacoo[q)ression; consumer subscription forwarded in response. Likewise, if the left spindle 28 is 

to a service that allows them to download the audio-visual 60 moving rapidly, it is a cue to the logic board 22 ^at die 

data directly to their digital videocassette without leaving viewer would like to rewind the video and this function is 

their homes (video-on-demand); capabilities to instanta- digitally performed. If acith^ spindle is moving, then die 

neously access any point in a video program, as in conq)act- **still frame/stop motlcHi** effect is p nnrt rd 

disk or video-disk players; and user on-demand VCR con- Likewise, the controller logic board 22 may control 

trols sudi as playback and stop motion. 65 viewing fay directing &e spindles 26 and 28 to rotate 

The preferred data compression algorithm stored within according to the functions received by the control port 24. 

the i^ogrammable hardware on the controller logic board 22 The controller logic board 22 is pre-programmed to detcr- 
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mine whether the Viewer has activated the play, fast- h^cJhc-dala-dowidoadcd-f(H^:.anjrtiJtrary-pcriod of tlM 

foiwaid, rewind, or still frame operations by receiving (c;gr^l-<Uyr-2'daysr"l==wecfc=etc^) wlth=a corresponding 

electrical signals from the control port 24. It then directs the adjusUncM^inj Acrm The software ttial programs.^ 

spindles 26 and 28 which are electrically coupled to the 'di^tel vSco^Ss^lO can caslly inanagc^t^ 

controller logic board 22 to rotate according to the com- 3 it rnalcw it mudi sinq)!^ for a video rental agency to support^ 

mands received from the control port 24. It also directs sales,:proinoU9ns,.cha^e-diffcrent fees fard^ 

magnrtic storage medium 12 to play normally, still frame, or vidcos=(c.g.zarL'HGri^reccnt-rdcase).'3Ftoher, since the 

to spin forwards or backwards. If the fast-forward cr rewind stored contents will be erased automatically by the digital 

operations have been selected, the magnetic borage medium videocassette 10 once die system dock runs out, the con- 

12 spins forwards or backwards and the stored data is lO sumer does not have to make a return trip to the rental 

instantaneously transferred to the controller logic board 22 agency. 

where it is deconqiressed and converted to analog. The data An altonative answer as to bow long the video remains 

is then routed to the contact head 14 whetc it is transferred usable in the digital videocassette 10 is to allow it to be 

to the tape loop 16. As the tape loop 16 rotates tfie viewer stored indefinitdy and retain some form of usage infc^ma- 

sees the p-ogram being fast-forwarded or rewinded. The 15 tion. The consumer gets charged initially when he rents the 

viewer can press the PLAY or STILL FRAME buttons when movie and then additionally if the usage information indi- 

the desired location in the program is found. catcs this is warranted. It is noted that this type of scheme 

It is noted that there is a time lapse between the data fed implies that the video company owns the digital vidcocas- 

to the contact head 14 and the data fed to the playback scttc 16 and the consumer must return it With this in mind, 

device's contact head 20. In other words, the viewer does not 20 there arc various ways to define ^*usage infOTmation". The 

see what is being recorded onto the tape loop 16. Therefore, simplest and most conventional is to charge per day. The 

in a prcfared design, the tape loop 16 does not rotate a great consumer keeps the digital videocassette 10 for n days. After 

distance in order to have a small amount of time lapse that, he pays an overdue fine. Alternatively, the user is given 

between die data recorded onto the tape loc^ 16 by the n minutes of viewing lime. If he exceeds this, he is charged 

contact head 14 and the data played back by the playback ^ additionally. Of the two methods, toe charging per day is the 

device's contact head 20. model most consumers are used to and probably most 

Another method of viewer control during playback is comfortable with. However, there are times when the second 

having an infrared sensor protruding beyond the transport m^hod may be more desirable. 

mechanism door. In this embodiment, the infrared signals Finally, it is wwlh noting that the cost of a store-owned 

from the playback device, such as a VCR, are c^tured and ^ digital videocassette 10 will probably exceed the cost of a 

interpreted to perform the analogous digital functions. personal copy of the video contents it is programmed with. 

Additionally, a dedicated infrared remote can be provided Thus, a consumer may have a strong incentive to erase the 

for the digital videocassette 10 which allows fiinctions contents and keep the digital videocassette 10. The risk to 

atypical of standard playback devices to be performed (e.g., the video rental con^any is certainly no greater than the risk 

play, slow motion backwards, instantaneous transfer to any that the consumer will record the content of an analog video 

point in the video, fast-forward, rewind, etc.). that they have rented onto a blank analog tape— probably 

The present invention indudes fine adjustment controls less, 

that can be adjusted to aflFect and calibrate the granularity of However, as mentioned above, a consumer can purchase 

the fast-forward, rewind, and still frame operations. These ^ the digital videocassette 10 for downloading movies or 

controls can be adjusted autwnaticaUy through the thin j^ograms from a rental agency's database or a video server, 

control cable or control port 24. The consumer from his home can utilize the subscribing 

.In.the context of \Hdeo rentals,-the pTesenrih^ means to download the data direcUy to his digital vidcocas- 
bc used to digitaUy coinpress and^store movies,-whereby:the^ sctte 10, similar to a pay-per-view service. TTiis is a low-tech 
consumer docs not liaVc'to^caiTy home two ci^^ 45 and inexpensive solution to video-on-demand, smcc a semp 
vidcoSssette t^r^dditionallyf the video stored box, like a cable box, is not required. The consumer dials die 
rnass-ccraputer databaseiOf moviesr lnstead.of^indivi^ service provider, which may be the local rental agency or a 
vide^MSseteTtapes for each-moWe.-Tbc-video=store^can- video server, throu^ the buUt-in modem or by an external 
dowiload toe consurner^s sdections^o the digits modem hook-up, via me data download port 18 and down- 
cassette 10 and diargc a fee. Howev^if the^nsto^nts- 50 ^"^^ ^ magnetic stwagc medium 12 of 
only^one movler dien the video store can opt'to rent the his digital videocassette 10. 

analog version of flic movie ot charge a fee if the consumer In a similar fashion, the digital videocassette 10 can be 

prefers to have the movie digitally compressed and stored used to download stock quotes, restaurant information, news 

onto the digital videocassette lO.^Thc-vidcorStorejcan also^ reports, trial reports, etc Additionally, in one embodiment a 

^charge a fee ifzthe consuincrrents two or iiKHe movies and^33 cellular tdq>hone/modem is built-in for downloading or 

^prefarsjo have them dowiiloadcd to the digital-videocassrttc transmitting movies, programs, or any stared information 

10 owned'by the consumer.^ from anywhere in the world, without having to connect the 

A concern of rental agendes is to jff event consumers from videocassette 10 to a telephone line, 

watching flie same movie forever. That is, without It will be understood that each of the elements described 
precautions, the consumer's digital videocassette 10 would go above, or two or more together, may also find useful 

hold the stored digitd video indefinitdy. There arc various application in other types of constructions differing from the 

ways to circumvent this problem. type described above. 

First^jwhen the video is dowmloade^^ While die invention has been illustrated and described as 

be set allowing thc.vidco to ranain in the digital videocas-^ to a digital videocassette, it is not intended to be limited to 

sette ip^for^the agreed iq^on rental period? Aftcr-^ the details shown, since it will be understood that various 

^ d^ircs, the data is automatically erased. Tl^c^is a desirable* omissions, ooodifications, substitutions and changes in the 

^iiherent flexiWUty in this scheine; a consurncr can request toci forms and details of the device illustrated and in its operation 
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can be made by those skilled in the ait widiout dcpaiting in 
any way from the sfMt of the present invention. 

What is claimed as new and desired to be protected by 
Letters Patent is set forth in the appended claims: 

1. A videocassettc device for use in a magnetic t^ 
playback apparatus, comprising: 

means for storing digitized audio-visual infonnation; 

means for converting said digitized audio-visual informa- 
tion to an analog format; 

a contact head for transfcmng the audio-visual informa- 
tion in the analog f^mat to a videotape loop; and 

a videocassettc housing for housing said means for 
storing, converting means, contact bead and videot^ 
loop, said videocassettc housing dimensioned fcx inser- 
tion Into and removal from the playback a]^aratus as a 
substitute for a standard videocassettc normally 
inserted within the q^paratus. 

2. A device as in claim 1, wherein said storage means is 
a magn^c disk. 

3. A device as In claim 1, wherein said storage lueans is 
an optical disk. 

4. A device as in claim 1, wherein the audio-visual 
information can be played back via an external playback 
means cf the playback apparatus coupled to the videotape 
loop, and said videocassettc device further including means 
for erasing and re-recording, in a playback mode of the 
playback means, a first poitioa of the videotape loop fol- 
lowing playback as another poition of said videotq>e loop ts 
played back in the playback mode by said playback means. 

5. A device as in claim 1, wherein videocassettc 
housing is such that said videot^ loop is capable of 
contacting a tape head located within a playback system of 
a standard VHS videocassettc recorder. 

6. A device as in claim 1. wherein said videocassette 
housing is adapted for insertion within a videocassette 
rccoidor having a playbadc system, and further wherein said 
videocassette device includes playback means that inter- 
faces with said playback system for permitting playback of 
said converted audio-visual information responsive to com- 
mand signals associated with said playback system of said 
videocassette reorder. 

7. A device as in claim 4. wherein said magnetic t^ 
playback, apparatus comprises a videocass^ recorder, and 
said analog format is such that a magnetic head of said 
videocassette recorder is datable of reading (he information 
recorded onto said tape loop and playing back said data 
\^en said device is inserted therein. 

8. A device as in claim 7, wherein the videocassette 
recorder is a standard VHS recorder. 

9. A device as in claim 1. further conqrising a func^on 
control port for acxrepting commands from a user selected 
frcKn the group consisting of fast-forward, rewind, and still 
frame. 
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10. A device as In daim 9. wherein said function control 
port is electrically coupled to a magnetic medium controller 
logic board within said device for facilitating the execution 
of said conmiands. 
^ 11. A device as In daim 1. further comprising a data 
download port for receiving programming via a wide or 
local area network and downloading said programming. 

12. A device as in claim 11. whaein said means for 
storing con^scs a magnetic storage medium and said data 
download port is electrically coupled to a magnetic medium 
controller logic board witldo said device for downloading 
said received programming to said magnetic storage 
mediuHL 

13. A device as in daim 11. further induding means for 
fadlitating instant playback of said progranmiing being 
received. 

14. A device as in daim 11, wherein said data download 
port can be used to download audio-visual programs from a 

20 program database having a plurality digitized programs. 

15. A device as in claim 1. wherein said device is ad^ted 
for insertion within a playback system having a pair of 
spindles, and said device fuitfaer induding a pair of stosors 
each for sensing rotation of an assodated said spndle for 

25 determining one of a desired rewinding, fast-forwarding, 
still frame or play function, and said means for converting 
being responsive to corresponding sensing information pro- 
vided by said sensors to provide the desired function. 

16. A device as in daim 1, induding a magnetic medium 
^ controller logic circuit having said means for converting. 

said logic circuit being coupled to said means for storing and 
said means for accessing. 

17. A videocassette device for use in a magnetic t^ 
playback qiparatus, comprising: 

a magnetic storage medium for storing digitized audio- 
visual information; 

a magnetic medium controller logic circuit coupled to said 
magnetic storage medium, for converting the digitized 
^ information to an analog format; 

a contact head for transferring the information in analog 
format to a videot^ loop; and 

a videocassette housing fa housing said magnetic storage 
45 medium, said logic circuity said contact head and said 
videotape loop, said housing adq>ted to be insetted into 
a playback device for subsequent transfer of the analog 
information from the videotape loop to the playback 
ai^)aratns. and said videocassette housing dimensioned 
yy for insertion into and removal from the |^yt>ack ^>pa- 
ratus as a substitute fc»: a standard videocassettc nor- 
mally inserted within the playback apparatus. 

« * * * * 



09/14/2004, EAST Version: 1.4.1 



